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1 MicroStation GeoGraphics

MicroStation GeoGraphics (MSGG) is amulti-
purpose GI S data maintenance, manipulation
and andys's software package from Bentley
Sysems, Inc. MSGGisahighend GIS
package that was designed as more of an
goplication development tool-kit, than a
customized end-user program. It was designed
to be customized by the user for awide range
of Geoengineering applications.

MSGG is seamlesdy integrated with
MicroStation. Therefore, it features dl of the
MicroStation data capture and editing tools and
is compdtible with Bentley’ s other
geoengineering products. Enhancementsto the
gandard MicroStation functionsinclude tools
for datainput, vaidation, management, andyss,

and visudization. In addition to vector deta
handling, advanced capabilitiesinclude raster
data management. These data are organized
into projects, which contain dl graphic and
attribute data and related settings.

The MSGG datamodd is smilar to that of
Intergraph’s MGE product in its gpproach to
describing and managing spatid data. Graphic
datais gored in CADD files (.dgn format) and
attribute datain a Relational Database
Management System (RDBMS). The
graphic/attribute data relationships and the
integrity of the GIS modd are managed by a set
of syslem metadatain the RDBM S and the
goplication environment.

Data converson / mantenance

Arc/Info

MGE MSG

Data Viewing/Querying

End user interfaceltools

(The size of the boxes suggests the number of modules, complexity, processing/analyzng power

and price of the software package.)

When stting up the project and the
components properly, this Sructure remains
trangparent to the user. Dueto its MicroStation
foundation, the GIS data is presented to the
user in aCADD environment, and the basic
foundation is determined by the CADD data
design. Datais grouped by features as
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individud layersin afile and again by broader
caegoriesin individud files. Attribute detaiis
linked to dements by unique identifiers and can
be stored in any SQL-compliant RDBMS, such
as Oracle, Informix, SQL Server, or Microsoft
Access. Thistype of sructureiswell suited to
and benefits greetly from standardization.
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I mplementation choices

The Spatid Data Standards/Facilities
Management Standards (SDS/FMS) isa
geographic data model that relates spatia
(graphic) and tabular (attribute) data, and
thoroughly accommodates the CADD-based
GIS modd. While the SDSFMS does not
address the MSGG modd specificdly, the
database can ill be 100% compliant. The
MSGG modd isflexible and the SDS/IFM S
includes implementation methods for both MGE
and MicroStation.

In order to recommend the best workflow for
adopting the SDS/FM S for MSGG, the
primary differences between MGE,
MicroStation and MSGG and their relevance to
implementing the SDS/FM'S modd need to be
reviewed. While these three applications have
the same foundation (spatid featuresin .dgn
filesand attribute tablesin aRDBMYS), they
have different interfaces, tools and workflows.

MicroStation

MicroStation is fundamentally a CADD product
with an option to link ementsto RDBMS
databases. Thereisno GIS data structure
included or enforced within the MicroStation
environment, and it is not recommended for
GIS data processing. Asintroduced above,
MSGG isthe GIS module of MicroStation and
provides the GIS functiondity to maintain a
robust modd and perform full-scae andlyss.

MGE

MGE isamodular GIS environment, the first
and most widdly used CADD-based GIS
application. MSGG's mode was inherited
from MGE, but due to its reduced and compact
functionality, and newer application structure,
the two gpplications have some profound
differences. Data processed in either
environment will not be fully readable and
functiond in the other gpplication without some
conversion, decompasition and rebuilding of the
dataset. The main system festures that
differentiate MicroStation GeoGraphics from
MGE areits additiond system tables and the
way it sores and handles topology.

However, the SDSFMS only specifies the data
nomenclature, symbology and attribute table
gructure; the modd in which the dements are
managed and processed is determined by the
gpplication. Therefore, these differences do not
affect the implementation.

The MicroStation and MGE implementation
methods of the SDS/FM S are smilar and both
applicable for the MSGG adoption of the
Standards. Dueto MSGG' sinherited MGE
datamodd, it is recommended to use the
choices for MGE in the SDS/FM S workflows.
There are afew instances where output from
the Standards is not available for MGE. Those
instances are identified in the SDS'FMS
implementation workflow in this guide, and the
MicroStation option is recommended for use.

Bentley MicroStation GeoGraphics (MSGG)
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2 Implementing the SDS/FMS — MSGG Setup

In order to use this guide, the user should be
familiar with the MicroStation GeoGraphics
data and project structure. The procedures
below describe what components and steps are
required within the MSGG environment, but it is
assumed that for technicd detallsthe MSGG
User's Guide will be used for areference.

2.1 Main Software and Data
Componentsfor
| mplementation

The following components are required for the
SDS'FMS MSGG setup:
Software
- MicroStation (J, SE or 95)
MicroStation GeoGraphics (Version J, SE
or 95)
RDBMS (Microsoft Access 97 isused in
the setup example)
Microsoft ODBC Driver Pack 3.51
SDSFMS Release 1.90

Data
- MicroStation design files

Attribute datain RDBMS

Descriptive metadata (optiond)

SDSFM S Release 1.90 data (bundled with
application)

2.2 SDS/IFMSImplementation
Scenarios

Different scenarios require different
implementation Strategies depending on the data

Bentley MicroStation GeoGraphics (M SGG)

type (graphic or attribute) and format
(hardcopy or digitd). The following four
implementation scenarios exigt in atraditiond
data maintenance environment: (1) source
documentation for graphic and attribute
information that exigt, but are not in digita form;
(2) graphic data have yet to be digitized, but
related attribute values are availablein
eectronic form; (3) graphic dataare in digita
form, but related attribute data are not; or (4)
graphic and attribute information have been
digitized. To implement any of the above
scenarios, a user must have aclear
understanding of MSGG and the SDSFMS.

2.3 MSGG Project Setup Example

Thefollowing example refersto an
implementation scenario where both graphic
and atribute information have been digitized.
The graphic data exists in MicroStation design
(.dgn) files and the attribute dataexigts in a
database (i.e., RDBMS or convertible into
RDBMS).

In order to build an SDS/FM S compliant
database, a clean project should be built. Any
exiging MSGG, MGE or other GIS dataset can
be converted and/or decomposed to
MicroStation design files and database tables.
If eements were previoudy associated with
attributes, it should be assumed that dl the
elements have unique linkages. In order to
verify and test the implementation steps, a
sample dataset was setup and introduced for
this document.
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2.3.1 MSGG Project and
Application Structure

2.3.11 MSGG Data Structure
The MSGG data structure has the following
components:

Project

An MSGG project isagroup of settings and
information stored in system tables through
which the gpplication manages design files and
atribute data. These data are represented by
the following terms

Categories

Categories, within MSGG, represent a
group of thematicaly or geographicaly
related features or maps. In SDSYFMS,
categories are related to Entity Classes and
each category can have one or more maps.

Maps

Geographic information is stored in the
MSGG system as maps. These maps or
groups of maps represent categories of
graphic information and a0 rdlate to Entity
Classesinthe SDSIFMS. MSGG stores
the graphic datain MicroStation design files
(.dgn).

Features

Features are spatialy distributed geographic
elements that make up amap. Feature
typesthat are closely related make up

subcategories referred to as Entity Typesin
the SDSFMS. By the SDSIFMS
definition, feetures are individud dements
represented on the map as points, lines,
polygons, text and attribute information, and
may be associated with an attribute table.
These festures are classfied in the
SDS/FMS as Entities.

Attributes

Attributes are non-grgphicd information
describing features and files or relating to
features and files. Attributes are stored in
attribute tables.

Application Structure

The MSGG application isfully integrated with
MicroSation. Unlike MGE which has multiple
gpplications for multiple modules, MSGG
contains al modules (project setup/management
tools and functions) within one application
window. The man module required for the
setup procedure is the Project Setup
performing the following steps:

Directory and database setup
Feature and Category setup
Map setup and registration

Additiona data andyss and maintenance tools,
functions and settings used subsequent to the
SDS/FM S feature, category and attribute table
setup are not discussed in this paper. The
following steps should be followed to establish
the gppropriate M SGG working environment.

Bentley MicroStation GeoGraphics (MSGG)
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2.3.2 Setup Steps

2.3.2.1 Directory and Database Setup to
Create Project

Thefirst step isto create aproject. The

components of aMSGG project are:

A directory structure
A st of tablesin the attribute database

MSGG automatically creates these components
in the following steps. To begin, select Setup
from the Project menu.

(see images below for examples)

Enter the project location (first the

parent directory, then the project
directory).

Enter the database login dtring. If an
ODBC connection is used, a Data
Source Name has to be setup firg in
the ODBC Data Source Administrator
environment.

Click Create. The project directory
gructure and the following tables will be
created: CATEGORY, FEATURE,
MAPS, COMMANDS,
MSCATALOG,

TABLES CATALOG, and
JOIN_CATALOG.

E’wulk.dgn [2D] - MicroStation GeolGraphics

File Edit Pmoject L Plﬂiﬁﬂ.s-ﬂtuﬂ E
H | )= Tables Locks Miscellaneous
Expot | Irmpiort Open | Create |

Proj. Parert Directory | c:\projects

Praj. Hame Directany I zdz_sample
Databaze Server ODBC "I

Browse. .. I

[ratabaze Login | zds_zample

Bentley MicroStation GeoGraphics (M SGG)
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2322

Setup categories and features

From the Tables menu, salect Feature Setup.
The following Feeture Setup didog box will be
invoked:

Categories and feature names can be entered in
the Feature Setup dialog box. Since the
SDS/FMSS category and feature definition will
be used, it will be imported separately.
However, thisdidog is ussful when adding
individua features.

2.3.2.3 Map setup

The project hasto be opened through the
project setup dialog. The design files haveto
be moved under the project parent directory
into the dgn directory.

From the Project Setup dialog box,
seect Miscdlaneous, then click
Register Maps.

Thiswill populate the mapstable. Maps can
a so be indexed and managed by MSGG
through akey map.

2.3.2.4 MSGG table synchronization
MSGG has additiond tables which will not be
populated when importing deata or populating
the main tables in the database environment. In
this evertt, the Verify Tables utility must be
used.

g Feature Setup E
Match I Inzert I Update | Qeiete | LCommit I Rollback |
— Category
Category
] st o T Mlow Eorsian
B Index File | Lewvel |D Browse. .. | [ Dwerlaps
= : KL
D Extenzion | [ et
Feature Marne Nites Code Mame
| I
Notes |
Elem Tipe Theme Tips Elem Strenath
ot Defined 'l Pt Drafined "I Interest 'l
Ll IG an.}-.!se__, | Prriority |D
o I-D— Talerance |‘ID
Wi M Zaam | 0.000000
snep _Keport  v| o ['0.000000
Linkage Linkage R Symbology
Table | Mew "l Read 'wite Vl ’7 Lirie eteight "l Salid “'” i] _I ‘
L 1d
Caommand K.eyin
| |
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From the Project Setup diaog box,
seect Miscdlaneous, then dlick Verify
Tables.
E;‘ferify Tables
Delete |nsert
ugFeature; [ H
ugMap: [~ [
ugCategan: [

! Frocess |

Bentley MicroStation GeoGraphics (M SGG)

Check dl boxesand hit Verify. MSGG

will populate dl required fidds.

10
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3 SDS/FMS Application and Data Setup

This chapter describes how to properly use between MSGG Project Setup and
the SDS/FM S utilities for an MSGG dataset. SDSFMS Implementation steps (see Figure
Thefollowing chart shows the rdationship 1).
i MSGG A SDIFMS |
! Project Setup | Implementation |
i ' I
| | Create Databaseand | Review SDSFMS ||
: Login/DSN | Data Set, Create |,
! v : Filter(s) i
i Create Project ! v !
i v < Build feature, i
! | Setup Categoriesand | Import tables, feature attribute and domain i
| Features ! and category definition tables for Relational |!
v < Dat?ase !
i | Createattributeand | ! - i
: domain tables : Cregtenaming |,
1 1 i for file |
| | Populatefeatureand | + Optional convention !
! domain tables : ! names |
| v | | ¥ |
! | Createindex shapes | ! symbols i
gl ! L ]
v
MSGG DataEntry
/Maintenance
L oad attributes into
SDS/FM S tables
4
Add new/resymbolize <
existing features

11 Bentley MicroStation GeoGraphics (MSGG)
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MSGG SDSFM S Implementation Diagram
There are four key eementsto gpplying the
SDSFMS:

Create the category, feature, attribute and
domain tables and export them into the
MSGG database.
Create features from existing eements
and resymbolize the elements according
to their feature definition.
Load exigting attribute datainto
SDSFMS tables or manudly enter the
attributes into tables created with the
SDSFMS generate utility.

Usethe level structure and symbology
defined and delivered with the
SDS/FMS.

3.1 SDSIFMS Setup Stepsfor
M SGG:

The following procedure uses an example with

as MicroStation design files, for buildings and
attributes that describe these buildings are
assumed to be structured and properly linked.

3.2 Implementation Preparation
and Schema Selection

First, a generd concept for the GIS mode of
the exigting features and the nature of the
Standards both have to be understood. Itis
important to note that the SDS/FM S does not
Specify the modd, but defines the naming, the
symbology and the way the attributes are
dored. The GISmodd itsdf islargely
determined by the gpplication: MSGG. The
Standards provide a common platform, which
will facilitate Smple converson and a one-to-
one match of features between SDSFMS
compliant implementations.

Thefallowing chart shows the relationship
between the MSGG project dements and the

asdected Entity Class. building _generd which SDSFMS entity hierarchy

isthe placeholder for buildings. The data, such

| SDSFMS Entity Hierarchy ! MSGG project dements
Entity Set I buildings —._ Index groups
Entity Class —'— buildings genera —'— Category
Entity Type — dructure exiding dte — Feature Group
Entity —r bggen_structure permanent b Feature
13 Bentley MicroStation GeoGraphics (MSGG)
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The user can apply and implement the SDS/FMS data. Browsing the SDSFMS
SDS/FMS manudly or by usng the SDSFMS dlows the user to become familiar with the
supplied setup tools. The following is a step-by- standards and prepare to create afilter.

step example for setting up and browsing the

3.2.1 Sdect “SDSYFMSBrowser” from the Windows Start Menu

# SDS[GIS)/FMS Browszer/Yiewer/Printer

SDS/FMS  Browse FPont  Filters “Windows Help

3.2.2 Configurethe Browser Data

Connections 3.2.3 Configurethe SDS/IFM S options

From the SDS/FM S menu, select Options.
Sdect Intergraph MGE, then click Apply.
Select the desired specid features and
outpuit file path, then click OK.

From the SDSYFM S menu, sdlect
Connect.

Verify and change, if necessary, the
locations of the SDS/FM Sfiles.

= . ilplons
GIS Software T Special Features
— Select the Dezired GIS Software Apphcation
) MicroStation " Arelnba
i+ |ntergraph MGE ) Arciew
" AutaCaD " Other Software
Help | oK Cancel | Apply
3.24 Browsethe SDS/IFM Sto determine Sas’ to “Buildings’ in the Entity Set
. . window.
all the Entity Classesin the Double-dlick on the buidlings d entity
“Buildings’ Entity Set class name.
From the Browse menu, sdect By A new window will be invoked with Entity
Structure. cl
Click the Entity bar and change* All Entity Er‘])ﬂel“;'d‘ on buildings general in the ist

Bentley MicroStation GeoGraphics (M SGG) 14
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Another new window will be invoked with
Entity Types.

Double-dick on gtructure_existing_Site.

EI Entities

Entity Marme

Thiswill display the Entities form shown
below.

o]
Spabial Dats Standaras

Entity Tvpe Mame

bogen_structure_permanent_a

Select the desired Entity

structure_existing_site

i’buildings
i’buildings_general
:lstru::tun_a_existing_site

oLl

Definition | Fies/Tables |  Spmbology |

Entity Set Name | buildings

Ertity Class Name

bggen structure permanent_a
bogern_struchure_permarent_b
bggen_ structure_permanent_c
boggen_ structure_permanent_p
bggen_structure._permanent_t

bggen_structure_portable_ b
bggen_structure_portable_c
bggen structure portable_p
bggen structure. portable b
bggen_structure zemi_permanent &

Graphic Element Ohject Type | PaintiPalygon
El'l‘tl't':," :&Iphahehl: Code I bggengtrpa

bogen_structure._portable_a MGE Key Calumn [ 200712 Standard [ Sps

buildingz_general

Mo Change in Relesse 1,000

bagen_ structure semi_permanent_b
bggen_ structuresemi_permanent_c :J

Claze I Help I Print Selected Entity I

Check the different tabs (Defintion,
Fles/Tables, and Symbology) to review the
Characterigtics of the Entity. Asshown inthe
previous example, auseful review feature is
double-dlicking on any of the fidds with white
(active) background. Thiswill invoke forms
with data from parent or child eementsin the
SDS/FMS hierarchy.

E.g., the entity bggen structure_permanent_a
has its attributes stored in table: bggendtr. The
table’' s sructure, domain values, and domain
tables can be reviewed by following the

definition linksin the figure below.

Note that the SDS/FM'S naming accomodates
and indicates the various dement typesin

MSGG.

The auffix indicates the following types.
_a Attribute

b Polygon

_C Centroid

p Point

t Text

The feature, when created in MSGG, will
autométicaly become the specified eement asit
is defined in the feature table,

Bentley MicroStation GeoGraphics (MSGG)
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&N Entities

Spatial Data Standads

o ] 1|

Entity Mame

I bogen_stricture._permanent_a

Enitity Type Name

I structure_existing_site
Select the desired Entity Defin ? T ST :

= efinition iles I ool

ilAIIEn_tltySets :I EEatia s 2 il
ilAIIEn_tity Classes Ll Yalue | PERMANENT in [ d_dstrst

4

ﬂstruotur_e_ekisting_sitg _I Atribute Table | hggenstr

tructure_permanent_a -
bggen_structure. permanent_b

MicroStationMGE Design File St 3 Y

bagen_stiucture_permanent_c Design File IBGGENXXX Textt
boger_ stucture_permanent_p Enfity Lavel
bagen_stucture_permanent_t e I 3 Test ¥
bagen_shucture portsble s Element Type I A I—
bagen_structire_portable b Line Spacing ID_ |

bggen_structure_portable o
bggen_stusture_portable p

‘Spatial Data Standards
Attl’lb_utg'Table Hame I boggenstr

| Buildings General:

Buildings Structure

Bk I 1 Select the!
bagen_stucture_portable_t e
bagen_stucture_semi_permanent_a

j Mo Change in Felease 1,000

bogen_ stucture: semi_permanent_b

_bggen_.structure_'semi_perrﬁ'anent_c _ﬂ Close I Help |

x| MGE Key Column

| 1007

1Ak Abtikiie

ement

Ies'DnIy | I ALE Included Attribute T ables

Definition r Erttity Types T Jaing

Standard | SDS. Table Type | graphic .

This table comtains dala Aot _mah-made shructures th_at_ﬂ
were created to protect man and his possessions from-

the environment; or ho enhance man's achivities, :I
. Real Property Reparting [
Close I Help | Print Selected Table

5DS(GIS] T ables Only |

I [ Bhilciress Ceaneeral
| Bl Sinichurs
| Hatus Code
Selzct hie Talle and Atinbuks shiribute Tabla Mama bapEnstr
b BRI TR Jd QT ey
[pagerr = Ofinien | Doman
dalalnk -
bbiﬂrgﬁ_id Doeniain Hame | drenminaor - siruclurs satus
e
m':id Denain Mumber [ goomay
media_id
m,;jj Eenain Tabke o_oizhrst
i Dtk Ve
::@xad Doinan Aeterence
i sk d [
wr ord d
desgnooda &
R R Coms: | g, |

=N List Domains

Spatial Data Standards
Domain Table Mame: d_dstrst
Domain Mame - o

] discriminatar - structure status.

j- aile ‘Domain Mumber | 200097

DEMOLITION

Select the Domain and Yalus
of_clstrst

ITION

PERMBNENT Code [T DEMOLITION
PORTABLE

SENL_PERM 1

TEMPORARY

Mo Change in Release 1,000

Structural definttion and stetus of & building slated ;I
far demalition.
Lo

Close I Help

Piint Selected Domain Table |

spatial Daia Standacds
Select Domain By -
’7 i Damain Table Mame

= Damain Mame

Definition I.ﬁﬂ
Daomain M ame
| dizcriminator - structure status
Diamain Table Mame [iamain Type
| d dstrst | List Diomain

D arnain Mumber l 200097

Mo Change in Relsase 1,000

Dizcriminator - YWalues that difterertiate the ;I
management status or class of a building.
I

Prirt Selected Domain: I

Help I

LI Close |

Bentley MicroStation GeoGraphics (M SGG)
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Before the user becomes familiar with the
naming code, the entities can aso be located by
using the Feature or the Keyword browser.

From the Browse menu, seect By Feature.
Find “Building” and double-click.
Double-click on “PERMANENT” in the
“Sdlect the Feature Modifier” window.

A new Fesature window will beinvoked.
Double click on the structure_existing Ste
Entity Type name,

A new Entity Types window will be
invoked.

Double-click on dructure exising sStein
the list on the lft.

The Entities window will be invoked for entity
bggen_structure permanent_aas wasfound in
the by browsing by structure steps above.

3.3 Schemag/Filter Creation

New to Release 1.9 of the SDSFMS are the
Filter Maker and Filter Eraser functions. Filter
Maker permits the development, definition,
modification, implementation, and saving of a
sngle Custom Filter per SDS/IFMS Library. A
filter isa subset of features used to limit the
volume of materid used from the SDSFMS.
Filters limit all aspects of the SDSFMS
including Entity Sets, Classes, and Types, as
well as Tables, Attributes, and Domains. A
cugtom filter is a user-defined filter. Although
the cregtion of a custom filter is optiond, it will
greatly facilitate the SDS/FM S database

17

generaion process and is therefore highly
recommended.

In the following example, a sample filter will be
built.

3.3.1 Sdect SDSFMSFilter Maker

Salect SDSYFMS Filter Maker from the
Windows Start menu or double-click on thefile
TSSmaker.exein the TSSDS directory.

3.3.2 Connect totheSDSLibrary.
This processis the same asthat of the
SDSFMS browser.

Click “Connect to SDS Library.”
Go to the directory that holds your
SDS/FMS browser, choose the
“Release. 190" directory and click
“Connect, Test, and Save.”

Once you connect to the SDS/FM S database,
you may proceed to the next step.

3.3.3 Naming and/or retrieving an existing
filter

In the box provided to you, typein the
word “MSGG Sample” Click Next.

Bentley MicroStation GeoGraphics (MSGG)
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i SDS/FMS Custom Filter Maker

The nest stepin the development of a Filker iz to provide a name
wihich will refer ta the Filker. T hiz name will appear i the Filker kenu
it the 505/FMS Browser and the Filter Selection List Box inthe

SOS/FMS Gererator.

MSGEGE Sample

|f & Custam Filter haz already been developed and haz been
lzaded inta the designated SD5AFM S Libraries, the name of
the Filter will be dizplayed in the Text Box above.

Restore a Previous Filker |

¢-- Previous Mext --» Exit | Help |
| Releaze 130 | luly]
3.3.4 Saving the Resultsfor Future Use At this point the filter maker will provide the
user with aligt of dl SDSFM Sfesaturesthat are
Click the " Save Filter File Name availableto put into their custom filter. A user
Assgnment” button and save has three options here: Sdect All Features,
MSGG.gdf in an gppropriate file Unselect All Features, or select individua
directory. (It issuggested that it be features using the check box by the feature
saved in the SDS/FM S directory.) names.
Click Next.

- For the purposes of this exercise, select
3.3.5 Selecting the Featuresin the Filter al of the features that begin with

“bggen” (for buildings), then click Next.

Bentley MicroStation GeoGraphics (M SGG) 18
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i SD5/FMS Custom Filter M

The nest step iz to identify the Features to be included;

aker

bogen_canopy_pavilion
bogen_foundation

v| bagen_shed
bogen_zlab

v| bogen_structure_permanent
bogen_structure_portable

bogen_structure_termporary

boggen_tower_contral

Select All Features

bogen_structure future_develop

bogen_structure_semi_permanent

bagen_structure_to_be_demalzhd
w| bgoen_structure_under_constrct

.o

Unselect &)l Features |

£-- Previousz Mext --» |

Exit | Help |

| Releaze. 150

M5GGE Sample

If the information on the screen is correct, click
the Create button. (It will take awhile for the
filter to be created.) You should seethe
fallowing:

Build afilter named MSGG Sample.
The filter contains 15 festures.

Save thefilter to your chosen directory.

Oncethefilter generator has completed, open
your SDS/FM S Browser and “MSGG Sample’
should be an available choice from the Filters
menu.

.; SDS/FMS Custom Filter Maker M|

The final ztep iz to zave the Dizcipline and begin the
update of the SDS/FMS Libraries

Build a Filter named M5GGE S ample

The Filter Containz 16 Features

Save the Filter to

C:AProgram Filesh TS50 5SS GG edf

<-- Previous

Create

Exit | Help |

| Releasze 130

| MSGE Sample

19

Bentley MicroStation GeoGraphics (MSGG)



DRAFT by Applied Geographics, Inc.

3.4 SQL Script/ Access Database
Generation

The actud implementation of the SDSFM S
begins with generating tables and definitions.
The user has the option to generate database
schemain various forms by using the following
options:

The entire SDSFM S schema
Cugtom filter schemas

Single table schemas

Entity Set schemas

Entity Class schemas

The user dso has the choice of creating SQL
Script (for Oracle, SQL Server, or Informix) or
of creating Access Database tables. For this
example, the custom filter schema method for
an Access Database will be used. Seethe
online hdp in the SDS Generator’ s help file for
more information on the other methods. The
Generator alowsthe user to create the
following user-specified items:

= Generation Configuration

SDS/FMS Generater Configuration

G15 Application Configuration T :Databaze Configuration

—5Select an SCOL Convention or ACCESS Direct

O AMS1SOL [Use with BIS) " |nformix SEL
" Dracle SOL i+ Microsoft ACCESS
€ Microsoft SOL Server SOL

Help Set Configuration Cancel
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Tables and attributes
Domains and vaues
Rdaionships and joins

The following steps will generate the Access
database tables for the “MSGG Sample’ filter.

3.4.1 Select SDS/IFM S Gener ator ...

Sdlect SDS/FMS Generator from the Windows
Start menu or double-click on the
TSSDSGen.exe in the TSSDS directory.
Connect to the SDSYFM S database asin
previous examples.

=k Generation Configuration

SDS/FMS Generater Configuration

iG15 Application Ennligmatiuri]/ D atabaze Configuration

— Select Current GIS Application

% |ntergraph MGE = Arclnfo i AutaCAD
" MicraStation = Arciew " Other GIS
Help Set Configuration Cancel
20
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3.4.2 From the SDSFM S menu, choose
Configuration ...

From the SDS/FM S menu, choose
Configuraion. Under the GIS Application
Configuration tab sdect Intergraph MGE, and
under the Database Configuration tab, select
Microsoft Access. Click “Set Configuration”

3.4.3 Fromthe SDSYFMSmenu...

From the SDSFM S menu, select Generation
Options. Under the Access tab, the name of
the Access database should be changed to

“MSGG.MDB.” Click “Save Options.”

Alternatively, if adatabase other than Access
had been selected (Oracle, Informix, SQL
Server), an output file name for the SQL Script
must be provided. When other RDBMS is
used (Oracle, Informix, etc.) Under Output,
enter the name of the SQL output file nameto
be created. In order to create the database
tables, this SQL script must be run from within
the specific database environment.

. Generation Options

Ouput | ACCESS |

Digplay

| Limits

ACCESS Databaze Path

Set ACCESS Path |

iE:'xF'HDGH.-‘l'-.M FILESATSS5DSMGenerate

ACCESS Databaze Mame

MSGG.MDE

Help

Save Options |

Cancel

3.4.4 From the Generate menu, select
New, then Tablesand Attributes

Select Custom Filter Schema(s).
MSGG_Sample should be avallablein
thelig. Highlight and dlick “Add
Element.”

21

MSGG_Sample should now bein the large box
on theleft of the screen; click “Generate’.
Oncethis process is completed you will have an
Access database with the blank tables and
attributes.

Bentley MicroStation GeoGraphics (MSGG)
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=l Generate for SDS/FEMS Tables and Attributes

Select the Generatioh Mode

" SDE/FME Schema & Custom Filter Schemals) ¢ Single Table

" Entity Set Schemals)

" Entity Class Schemals)

MZGGE_Sample

Eetault Scheama Mame I

Add Element | Delete Element

—Generate to
£ | Mefault Brtter = FHrst 3 Fages

£ N AR D B E e rerate SR L Eed e B L

= | b arirum SRR S ample

Civil "WWarks

E v Complianze
E rv Restaration
MZGG_Sample

Hangend Training
REEGIS
Small Szale Mapping

Help Generate | Cloze |

Currently, in this version of the SDSFMS, the
domain tables cannot be generated for Access
with the MGE settings. For the following step,
the GIS Application Configuration has to be
used set for MicroStation (see step 2).

3.45 From the Generate menu, select

New, then Domains and Values

“Add to Existing Databasg’ should be
selected; click Generate.

Sdlect “MSGG.mdb” and click Open.
Click Close.

Once this process is completed the domains
and values are added to the MSGG sample

Bentley MicroStation GeoGraphics (M SGG)

database. Only the domainsfor the already
created attribute tables will be generated.

Note: The user can create a separate database
for the domains and values, but it is
recommended that the user create asingle
database.

Due to the current limitations of Microsoft
Access the Joins cannot be added to the
database. However, a narrative text filelising
the links will be created and deposited into the
home directory. These joins can be linked
manualy in Access but are not needed for
implementation. The user may choose thejoins
that they believe necessary and join them
manudly.
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3.4.6 From the Generate menu, sdlect In this Rdease 1.90 of the SDSYFMS, the

New, then Relationships/Joins

Category and Feature tables are not created for
Microsoft Access with the Generator. Thisis

Sdect “Exiging MDB.” crucial and should be added to the Standard’'s

Click on Locate Database and select toolsin future versons. Currently, an SQL

“MSGG.mdb.” script must be generated for the selected Filter

Click “ Generate.” and run as an Access query to populate the
Category and Fesature table.

All the tables and definitions are now available
for continuing the MSGG project setup.
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=& SDS/FMS Joins / Table Relationships
— Select the Generation Mode -

= All Joins &+ Existing MDEBE

~ACCESS Relationzhip Liritations

The current limitationz of all wverzions of Microzoft ACCESS limit the number of
indexes and, hence, relationzships enforcing referential integrity ta lezs than that
required for the Spatial Data Standards.

Congequently, no relationzhip aeneration is currently available for Microzoft
ACCESS platforme. Should the limitations of ACCESS be relaxed in future versions
zuch that generation of these relationshipz 1= ugeful, the algorithms included here
will be modified to accommodate ACCESS. Clicking <GEMERATE > will produce a
narrative ligt of the defined SDS5/FMS Relationzhips included in the release.

Default Schema Mame Locate Database

Help lzenerate [ElmeE

Bentley MicroStation GeoGraphics (MSGG)
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Thefollowing steps should be performed to
populate thesetables:
From the SDS/FM S menu, choose
Configuration. Under the GIS Application
Configuration tab select Intergraph MGE,
and under the Database Configuration tab,
select Oracle SQL.
Continue with step 4., sdlect the
appropriate Filter, then click “ Generate.
A text named SQL Code.txt file will be
created in the default .\TSSDS\Generate
di rectory
Open thisfile with atext editor.
Open the MSGG.mdb Access database.
Create anew query and view it in SQL
view.

Bentley MicroStation GeoGraphics (M SGG)

Cut and paste the “insert...” lines (see
example below) into the Query and under
Toals, hit “Run”

insert into category (mslink, cnang,
i ndext ype) val ues(200003,
"bui I di ngs_general ', 'tiled);

insert into feature (mslink, fcode,

f name, category, tablenane, ftype,
flevel, fstyle, fweight, fcolor, digcnd,
fheight, fwidth, ffont, fjustification,
celllibrary, fcellnane, cellscale) values
(200099, ' bggenfndat',

' bggen_foundation_t', 200003, null, O,

40, 0, 1, 3, 'place text', 16, 16, 1,
"CC, '"NA, null, 0);

This step will insert the SDSFM S generated
rows into the Category and Feature tables.
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4 Updating and Setting up the MSGG database

4.1 Migrate/lmport SDSIFMS
Tables and Definitions

The next process in the implementation process
isto migrate the SDSFM S tablesinto the
MSGG database. The tables can smply be
dragged and dropped or imported through the
N @AY ERP e « - -
fomizarus petetim

:B B e [ramd Rk rdoe pap
DEw BRF A 0P| E

Tiastonm
rbbr | Home | Mroe | Bt | 2w | v |

Get Externd Data utility in Access.

e EEM O oA 3
L 1al=]

il
Drisi | Blgam | o o
B ogurag | T B it e I
B orgarmsi B fedues
e B e Ll
B oeprean W Ll
B orgarai B orgergac B e
O orgwrcd B orgura [ = ETe—
B ongerar B ogeresn - ]
O orgerds B orvesded B ghestrs
O crgurda B v B g
O orgeramn [ T | = TS
| |

4.2 Populate the Attribute Tables

If attribute data existed, it can be read/imported
into the SDSYFM S table.
Thefallowing rules must be understood:

The MSLINK field aways hasto be
populated and has to be unique.

Domain vaues have to be sdected from the
pull-down fields (automatically setup by the
SDS/FMS Generator.

Bentley MicroStation GeoGraphics (MSGG)
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| B bggenstr ; Table
mslink | buildng_id | map_id | structname | str stat d | str type _d| heattype d no_occup areainside ar
- 1001 _ 2 PERMANEN  OFFICE HTWY_CHWY 120 20000
| 2002 _ 2 PERMANEN | OFFICE HTWY_CHWY 105 21000
| 3 003 2| PERMANEN WAREHC | LTWW A 80000
| 4 004 14 PERMANEN  TBD LTWy CHWY 25 FO00
- 5 005 14 PERMANEN  OFFICE LT 170 40000
] B 007 14 PERMANEN  OFFICE S_CHwY 32 8500
i 7 008 14 PERMANEN  OTHER S _CHwY B 30000
] G009 16 PERMANEN  WWAREHC |3 CHW 2 50000
| 9003 16 PERMANEN  OFFICE LTwY o8 14000
*
Record: 'H| 1 || 7 >-|H|HE| of 8 <| I _‘,J

4.3 Update System Tables

4.3.1 Update mscatalog

The names of the new éttribute tables need to
be entered into the mscatal og table for MSGG
to recognize them. Notethat if the eements
had attribute tables linked to imported data, the
same ENTITYNUM hasto be used. When
atributing data in the MSGG environment,
linkages to the tables will be coded
automatically.

The mscataog table isthe main system
metadata table for the MSGG project
database. It stores dl table names and their
atributes with the following mandatory fidds:

TABLENAME — The tablename columnin
MSCATALOG contains the names of dl tables
in the database that are to be linked to
dements. The table names must be added to
the tablename column before linkages to
elements can be made.

Bentley MicroStation GeoGraphics (M SGG)

ENTITYNUM - Thisisthe ID field which links
the attribute table to the ementsin the design
file. When retrieving the &tribute information
for an dement, the dement’ SENTITYNUM
valueis used to find the tablename. The correct
row in the table is idenitifie by the dement’s
unique MSLINK vaue.

Both the TABLENAME and the ENITYNUM
have to be unique.

4.3.2 Category and Feature Table
Setup

If the Category and Feature data has been
imported correctly, the following information
will bein the Feature Setup didog. Thedidog
can be opened in the MSGG environment as
desribed in 2.3.2.2.
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& oobion Sy K
Helch | Insot | Updan | Dok | Comt | Folbeck
Catagory
Calegoiy
m— Bl | ubdngs_oeneil I Ak Foreign
I Fis rbn— Lm-!lrl_ Biomues I Omilaps
Esereaon [ I Restai
Frahan Hams Holax Coda Pdama
bogentlpa  bgoen_diuchae_pamaned_a |Egoerennt | boger siuchse_pamanenl b
Eggznsict bagen chuchae pemensot_t Etl:;'jlp-e- Thene T Elemn Strength
bggenalise  bogen shuchae_sem pemanen) o Mot Defired: ™ Aren Bolnden 'I Int=rest "!
Lol [1 | Breeen:. Biiiw [0
; Tokmos [0
Ak m_ Hirs Zoan W
Snap Kupant ¥ o e
bnleage Linkaga RAY - Symbuoloay .
e Mew v Reatwis | (rewieptin v| son  wili B
E;l'rl-rr:urr Emin
| |
4.4 Add feature and attribute the appropriate map.
linkages - Click Master, then Apply.
- Themapswill be reattached, and the
The following steps describe procedures in the selected design file will become the master
MSGG environment. Once the project has file
been setup and opened, the map (design file) to
be edited must be activated through the Map
Manager didog:
Select Map Manager under Utilities.
From the list of mapsin the dialog, select
E‘_Hap Manager !E
wiork Map
Cat  Mame Dezcription Status
bhogn  bogen_M Refnc: E
e trveh_01 Refinc
trp trped_01 Fiefrnc
Attach I Cietach - Master I Apply |
I Seamless Mapping Miew 1 Yl
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4.4.1 Add feature linkages

Firgt, the gppropriate feature linkages have to

be attached to the d ements.

Set a featureto be associated with elements:

r Feature Manager
File: Toolz Mode List

Under the Utilities menu, salect Feature
Manager.

Select bggen_structure_permanent_b and
click activate.

=101 x|

Active Feature  bggen structure permanent_b

4

Aotive Qorﬁmand y [h o]

\

LCategory Feature

buildings_genera

bggen_stucture_permanent_a
bagen_structure_permanent_b
bagen_structure_permanant_t
bagen_structure_zemi_permanent_

- Feature ——

L

~ Command

i

Open the Featurestoolbar.

%]
upl i [

Usethe“ Attach active featureto
elements’ tool.

This can be used in Fence mode.

Place afence around the d ementsto be
processed.

Click “ Attach active feature to d ements’
tool.
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Set “Use Fence”
Click in the view to run the command.

Thiswill resymbolize the e ement according to
the feature definition. Note that when anew
feature is placed it will automaticaly have the
symbology as defined in the feature table.

28
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[ = st B

4.4.2 Resymbolize existing features
accordingto SDSFM S
definition

This procedure should be used when

elements have been previoudy associated
with feature linkages, but they do not have the

29

proper symbology.

Usethe“ Sync element with itsfeature
definition” tool.
This can be used in Fence mode.

AroERE

Bentley MicroStation GeoGraphics (MSGG)
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Place afence around the e ementsto be
processed.

Click “Sync dement with its fegture
definition” tool.

Set “Use Fence”

Click in the view to run the command.

Thiswill resymbolize the eement according to
their existing feature linkages.

4.4.3 Attach attribute linkages

If attribute data was populated from the
database:

There are severd ways to attach alinkage. The
following example uses the sandard didogs.

Open Visud SQL Builder (VSQL); under

the Database menu, select SQL Query

Builder.

Enter the following satement: Select *

from bggenstr where [specify criterig]

Click Execute. Thiswill invoke the

database form with the first row found from
the rows met the criteria

Click next until the desired row isfound.

Click Attach.

Sdect the dement in the view to attach the

linkage to.

E5 bgmnnaty 3
L |
Wik [T
25" isunk 501 uery fuildes: i Bubdnd [0
Fome Tsblsr [hens:s Setirge Datscsl  Codpat Hap_nd:]l—
Swloct | where | Coecin | Dy | M
Medis_ d
Caord M :
Snacinama |
Gir st d - [PERFAHENT
Tiwa_ tme_d : I—
s e [OFFICE
S use d: I—
Sk_end_d
Oesigrence - [
Fremricode .
Hestygie [T ETar
Furnstions: = Dzt Mods - Functi
able _'I.I';.ﬂ_!—""l W Eaecube Dusy on Jpen i o
L ¥ I an:lwbale;umm A
0L Selact Srakement » Dumy | bt | Updse | Dele | Des | Peera|
ElE.IEI::-Tb;;}ahII whizie ab_stal d = 'PEAMAMEMT' it Erst | B I Hewt | e | Heyf Page |
et ptch | | Dok | Locwe |
I# UgaFenpe |i Anfive
|
If attributes are entered from the M SGG Click Insert.
environment: Click Attach.
|dentify feature to attach the attribute
Inthe VSQL review window, enter anew record to.
record.
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4.5 Directory and File Naming

The SDS/FM S does not specify how to
organize the graphic data when the same festure
is presented on multiple maps. It isadvisable
that the user establishes adirectory structure to
help organize large data sets. Only the design
file name prefixes that are defined for
SDSFMS Entities — grouped by Entity Classes
are gpplicablein MSGG. (In, the current
SDSFMSverson 1.9, five character entity
class abreviations are specified for thefile
names, such as“BGGENxxx", which dlow for
further project-pecific classfication.)

However, each dataset may require
identification in a project-specific directory
gructure; and, therefore, the SDSFMS map
names will have to be modified to identify more
than the Enity Class only, such as grouping by

geography.

For example, if the maps are organized by
counties, each county will have a“trveh.dgn”
(trangportation_vehicle) file, which will not
identify the files uniquely and which may cause
problems when transferring files under the same
name. By creating adirectory for each county,
the files will be separated in this example and,
by addlng aauffix, suchas“_01",“ 02,

“ GA”,* _SC.” Thefollowing samplefile
nameswnl be unique and will describe their
gpatial characteridtics.

BGGEN_01.dgn — buildings tile 1
BGGEN_02.dgn — buildings, tile 2

Both the graphic and attribute data are now in
SDS/FMS format.
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4.6 Apply the SDSFMS symbols.

The SDS/FM'S symbols can applied to the
graphic data by placing the ddlivered cdll library
in the cdll directory. When anew featureis
placed, the appropriate cdll will be used
according to the feature definition.

In order to enable M SGG to usethe
proper cels, the SDSFMScdl library has
to be attached, described in the following
steps:

In the Project Setup diaog, under Tables,
select Feature Setup.

The Feature Setup diadog box will be invoked.

From the Element Type option menu, sdlect
Cdl.

Cdll feature settings gppear in the right hand
corner of the Festure Setup dialog box.
Define the cdll feature settings for:
Library -- Identifiesthe cdll library.

Name -- |dentifies the name of the cdll.
Scale -- Setsthe physicd sze of the cell.
The default scale sizeis 1.0000.

Click Update to define the feature. Click
Commit to save the feature,
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